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Nunca toque! 
Jamais toucher! 
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BALANCING ACT is a logical reasoning game in w^ich students 
manipulate weights on, a,simulated set of scales. The object of 
the game is to match the computer's secret number and balance 
the scales in as-.few turns as possible. The program sets up a 



o Provides a weans for discovering a structured approach to 
problem solving 

o Reinforces math skills: addition, subtraction, multipli¬ 
cation, and division 

o Helps students understand that a given quantity can be 
expressed in a number of different ways 


P ROGRAM CONTENTS 


The following features make BALANCING ACT highly motivating and 
easy to use: 

o High resolution color graphics create a realistic set 
of scales. 

o Helpful hints keep the game from becoming too frustrating. 


o Students can reread the directions, see a hint, or quit 
at any time. 

o Random generation makes each game different. 

o The computer keeps score; the best scores are saved in the 
Hall of Fame. 
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OPERATING INST R UCTIONS 


BALANCING ACT runs on an Apple II+, lie, or lie. A color 

monitor is recommended but not essential. 

STARTING THE PROGRAM 

1. Make sure that the disk does not have a write-protect tab 
over the notch in the disk. If you have put a write-protect 
tab on the disk, the Hall of Fame will not be able to save 
the students' scores. 

2. Insert the disk into the disk drive. If you are using an 
Apple lie or lie, make sure the CAPS LOCK key is down. 

Turn on the monitor and the computer. 

3. The program will load automatically and then ask you to 
enter your name. Type your name. Backspace with the left 
arrow key if you make a mistake. Press RETURN. 

4. To see the following directions screen, type D and press 
RETURN. To skip the directions, simply press RETURN. 


DIRECTIONS 

(1) To put a weight or an operand on the scale or take 
it off again, type the number or symbol you want 
and press <RETURN>. 

(2) To add, type + (SHIFT and +). To subtract, type -. 

To multiply, type X. To divide, type /. You can 
multiply or divide, but not both. 

(3) To see if the scales balance, release them by 
typing 0 and pressing <RETURN>. 

( 4 ) To see a hint, type a question mark (SHIFT and ?) 
and press <RETURN>. 

(5) To see these directions again, type D and press 
<RETURN>. 

5. Press any key to continue after reading the directions. 

The program will now display an "INITIALIZING ONE MINUTE" 
message. The red disk drive will go on as the program 
registers your name. After the disk drive stops working, 
the game screen will appear. 


PLAYING THE GAME 

Mayin g .t he Weights and Operands 

The game screen shows a balance with the computer's secret 
weight on the scale to the ! right and the student's empty scale 
on the left. The "weights" (numbers from 1 to 9) and operands 
that can be placed on the student's scale are shown on the left 
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side of the screen. To put a weight on the scale or take it off 
again, type the number of the weight you want to move and press 
RETURN. If you type a number that is not available or make any 
other typing mistake, the computer will beep kfter you press 
RETURN and no weight will be moved. Try again: type the correct 
number or operand and press RETURN. 

Observe the following rules when moving numbers and operands: 

1. A maximum of three weights and two operands can be put on 
the scale at one time. 

2. Either a multiplication sign or a division sign can be used, 
but not both. 

3. Each weight and operand can be used only once in an 
expression. 

4. If no operands are used between two numbers, the program 
will 

add them by default. 

5. Numbers and operands are put on the scale from left to 
right; the order of operations is always from left to right. 

6. The multiplication or division sign must be put on the scale 

before (to the left of) the addition or subtraction sign. 

The program will not allow you to write an expression such 
as 1 + 8 x 5 or 9 - 6/2. 


Salvaging iim Scales 

You can move weights back and forth as often as you like in one 
turn. The computer considers the turn completed only when you 
release the scales to see if they balance. To release the 
scales, press 0 and then RETURN. (The number 0 will not show up 
on the screen when you type it.) The scales will disappear and 
then reappear in a new position. The computer counts another 
turn each time you press 0 and then RETURN. Since your goal is 
to match the computer's number in as few turns as possible, do 
not press 0 and RETURN until you need to see if the scales 
balance. 

After you have released the scales, you will see if you have 
won the game or if you need to take off or add weight to your 
scale. If the two scales are on exactly the same level and the 
pointer on top appears in the middle, then you have won the 
game. If your scale is lower than the computer's scale, you 
have too much weight on your scale. Take some off and try 
again. If your scale is higher than the computer's scale, yd,a 
don't have enough weight. Add some weight and try again. 


Using the Pointer 

A pointer will appear a t the top o f the s c a les when you get 
very cl os~e""tb' the r ight number. If the pointer appears to the 
right of center, the right side is a little heavier than the 
left. Add a little bit of weight. If the pointer appears to the 
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left of center, the left side is a little heavier than the 
right. Take off a little of the weight. The markings indicated 
by the pointer do not indicate single pounds as they do on an 
actual scale. Instead, they indicate a small percentage of the 
computer's randomly selected number; their value differs from 
one game to the next. If the number selected is a small one, 
the pointer will not appear at all. 


g ettin g Hi nt s 

If you need a hint, type a question mark (SHIFT + ?) and press 
RETURN. (The question mark will not appear on the screen.) The 
hint will appear in the lower left corner of the screen. Press 
any key to erase the hint and go on with the game. Get a hint 
only if you really need some extra help. Using even one hint 
will keep you out of the Balancing Act Hall of Fame. 

The first two hints will say that you have "too little" or "too 
much" weight on your scale. The third, fourth, fifth, and sixth 
hints will also give the total of the weights currently on your 
scale. The seventh and subsequent hints give both your current 
weight and the computer's correct weight. 


.Reading Directions 

To go back to the directions from the game, press D and then 
RETURN. (The letter D will not appear on the screen.) To 
continue the game, press any key. 


Quitting 

To quit without finishing a game, press Q and then RETURN. (The 
letter Q will not appear on the screen.) 


HALL OF FAME 

Seeing tiie. Sco res 

o At the end of the game, the computer shows you how many turns 
you took to balance the scales. If you looked at any 
hints, your score will not appear in the Hall of Fame. 
Instead, the computer will say, "You needed some help this 
time, but I'm sure if you try harder, you can make the Hall 
of Fame." 

o These messages fade automatically, and the program displays 
the Hall of Fame. The Hall of Fame saves the names and scores 
of the top 40 players. 

o Names and scores are displayed in order of rank. The student 
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with the best score (winning with the fewest turns) is 
ranked first; the student with the worst score (winning with 
the most turns) is ranked last. 

o As long as the Hall of Fame has not been filled, a student's 
name and score will be entered each time he or she completes 
a game without help. The entries of the current player are 
highlighted. If a player makes exactly the same score twice, 
his/her name will be listed only once with that score. 

o Once the Hall of Fame has been filled with 40 names and 
scores, then a student is admitted only if his/her score is 
better than the worst score currently listed. The student 
with the worst score will then be "bumped" from the Hall of 
Fame. 

o Each Hall of Fame takes up two screens; press any key to 
scroll from one screen to the next and to leave the Hall of 
Fame. After you have left the Hall of Fame, the program will 
ask if you want to play again. If you type Y, you will be 
asked to enter your name before returning to the game. 


C le a ring the s. c qi ss 

o To clear all the names and scores from a Hall of Fame, hold 
down the CONTROL key and press the S key when the program 
asks you to enter your name. (The S should not show up on 
the screen.) Press RETURN. 

o The program will then ask: "Do you want to clear all scores 
from the Hall of Fame? Y/N." This question gives you a 
chance to change your mind. If you do not want to clear the 
scores from the Hall of Fame, type N. If you do want to clear 
out the current scores, type Y. The red disk drive light will 
go on and the Hall of Fame will be cleared. 


SUGGESTIONS FOR USE 

for ade Level Recommendations 

BALANCING ACT is suitable for students in grades 3-8. 


Classroom Use 

These programs can be used in a variety of ways in the 
classroom, depending on the age and ability levels of the 
students. All students can benefit by using the game as a 
simulated balance and as a means of improving basic mathematics 
skills. The primary purpose of the program, however, is to 
provide a learning environment in which students can discover 
logical and efficient problem-solving methods. 


5 









Before using the program: 


1. If possible, have students work with an actual balance 

similar to the one simulated in the program. Talk about how 
they can tell if something is too heavy or too light to make 
the scales balance. 


2. Explain that the object of the BALANCING ACT game is to 
balance the scales in as few turns as possible by figuring 
out the computer's secret weight. 

3. Explain the rules of the game to students: a maximum of 3 
numbers and 2 operands may be used at once; a number or 
operand can be used only once. List the numbers 1-9 and 
the four operands on the board. Pick a number and ask 
students to list as many numerical expressions as they can 
to equal that number. 


For instance, if the number is 50, the following four 
expressions could be used: 

9 + 6-4 8x7-6 

8x6 + 2 7x6 + 8 


Another number, such as 13, might be expressed in many 
more ways: 


9 + 4 
8 + 5 
7 + 6 
4x3 + 1 
6x2 + 1 
2x7-1 


2x9-5 
3x5-4 
3x6-5 
3x7-8 
9/3 + 8 


8/2 + 9 
1x9 + 4 
1x8 + 5 
1x7 + 6 
1x6 + 7 
1x7 + 6 


3. Encourage students to figure out the computer's minimum and 
maximum possible secret weights, given the rules of the 
game. Students should be able to deduce a minimum of 1 and 
a maximum of 79 (9x8+7). 


4. Encourage students to figure out the best system for getting 
the answer. Tell students that anyone who uses this system 
should be able to win every time in no more than 6 or 7 
turns. 


5. Suggest that students use paper and pencil to take notes and 
do computation. 


After using the program: 

1. if computer time is limited, students who are waiting for a 
turn can pair up and each try to guess the other's secret 
number. The person who guesses the other student's number 
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first wins. Ask students to apply what they may have learned 
by playing this game to the computer game. 

’ * 

2. When enough students think they have figured out a system, 
ask them to explain it, either orally or, if possible, in 
writing. Discuss different systems in class. 

3. Ideally, students should be able to deduce that a billfliy 

search is the most logical and efficient procedure to use 
when searching for a "secret" number within a given range. 

In a binary search, the searcher systematically narrows the 
possible range of numbers by repeatedly dividing it in half, 
depending on the answers given by the computer or by the 
person who knows the number. A teacher should reveal this 
method to students only if they cannot deduce it themselves. 
Students can then apply this method to the game to prove to 
themselves that it really works. 

Use this example to explain the binary search method to 
students: 

1. Since the number is between 1 and 79, try the number 
half-way between them: 40 (8 x 5) . 

2. If 40 is too heavy, try 20 (4 x 5). 

3. If 20 is too light, then the number must be between 

20 and 40. Try 30 (6x5). 

4. If 30 is too light, try 35 (7 x 5). 

5. If 35 is still too light, try 37 or 38 (7x5+2 or 

7x5+3). 

6. If 38 is too heavy, then the number must be 36 or 37. 

Try either one. 


Related Activities: 

1. Provide an actual balance for children to use. Place an 
object on one scale and let students use the weights to 
determine the weight of the object. Can they apply the 
binary search procedure in this situation? 

2. Binary searches can also be used to search alphabetically. 
Ask one student to find a "secret" word in the dictionary. 
Another student or group of students should try to find the 
word by asking "binary search" questions, starting with: 

"Is the word between A and M?" (If not, it must be between 
M and Z.) Students should be able to ask questions that 
narrow the range down to the guide words on a specific page 
and finally to the specific word itself. 

3. Computer programs use binary searches to look for specific 
stored information, both numerical and alphabetical. 
Encourage students familiar with BASIC to write a binary 
search routine and demonstrate it to the class. 
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SUPPORT 


If you have any questions or problems, call Intellectual 
Software at 1-800-232-2224 (in Connecticut, Hawaii, Alaska and 
Canada 203-335-0906). If any disk is damaged, mail the damaged 
disk plus $5.00 to Intellectual Software at 5 Chapel Hill 
Drive, Fairfield, CT 06432, for a prompt replacement. 

Back-up disks are available for $10.00 per disk. Customers are 
limited to one back-up disk for each disk purchased. BACK-UP 
DISKS ARE FOR ARCHIVAL PURPOSES ONLY. 

Never expose any computer software to excess heat or cold. Do 
not leave your software near a strong magnetic field such as 
might be produced by an electric appliance, stereo, or speaker 
magnet. Always place your software in its sleeve when you are 
not using it. This will protect it from dust and fingerprints. 
Finally, never touch the exposed parts of the disk which are 
visible through the holes in the disk cover. 






